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Background. Regular walking is critical to maintaining health in older age. We examined influences of individual and community
factors on walking habits in older adults. Methods. We analyzed walking habits among participants of a prospective cohort study
of 745 community-dwelling men and women, mainly aged 70 years or older. We estimated community variations in utilitarian
and recreational walking, and examined whether the variations were attributable to community differences in individual and
environmental factors. Results. Prevalence of recreational walking was relatively uniform while prevalence of utilitarian walking
varied across the 16 communities in the study area. Both types of walking were associated with individual health and physical
abilities. However, utilitarian walking was also strongly associated with several measures of neighborhood socioeconomic status
and access to amenities while recreational walking was not.Conclusions. Utilitarian walking is strongly influenced by neighborhood
environment, but intrinsic factors may be more important for recreational walking. Communities with the highest overall walking
prevalence were those with the most utilitarian walkers. Public health promotion of regular walking should take this into account.
1. Introduction
The benefits of regular physical activity for older adults,
including reduced risk of chronic diseases and disabilities,
are well known [1–6]. The Centers for Disease Control and
Prevention (CDC) currently recommends 150 minutes per
week ofmoderate-intensity (e.g., briskwalking) or 75minutes
of vigorous-intensity aerobic activity per week for adults aged
65 and older [7]. However, themost recent CDCdata indicate
that only 15.9% of American older adultsmet these guidelines
in 2011 [7] and are far from reaching physical activity goals set
by Healthy People 2020 [8].
Walking is the most common type of moderate-intensity
physical activity among older adults [9–11]. It is inexpensive
and achievable by people of a wide range of physical abilities.
Walking may be done for two primary purposes: (1) for
intentional exercise and recreation or (2) simply as a means
of getting from place to place for utilitarian purposes (e.g.,
to accomplish errands or get to work). The biomechanics,
optimal walking speed, and energy expenditure of these two
types of walking may differ, as load or gradient differs [12–
14]. Several previous studies have investigated how recre-
ational walking and utilitarian walking are influenced by the
walking environment [15–17]. Li et al. found that utilitarian
walkers had significantly higher risks of falling and being
injured in falls than recreational walkers [18]. However, to
our knowledge, no study has looked at the wider range
of determinants specifically to see how they might differ
between the two types of walking, such as walkers’ physical
abilities, socioeconomic factors, environmental features, and
neighborhood characteristics.
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We examined the recreational and utilitarian walking
habits of older adults living in 16 neighborhoods in the greater
Boston, Massachusetts area. We investigated the extent and
determinants of community-level variations in walking fre-
quencies, and possible implications to public health practices.
2. Materials and Methods
2.1. Study Design and Participants. The MOBILIZE Boston
Study has been described in detail elsewhere [18–20]. Briefly,
it is a prospective cohort study to investigate risk factors and
mechanisms of falls among community-dwelling persons,
mainly aged 70 years and older. The cohort included 765
participants living in the Boston, MA area, who are able
to read and speak in English and walk 20 feet without the
assistance of another person, intending to stay in the Boston
area for at least two years, and who are without moderate
to severe cognitive impairment (score ≥18 on the Mini-
Mental State Exam (MMSE)) [21]. Participants were recruited
from September 2005 to December 2007, using door-to-
door recruitment in randomly sampled households within
5 miles of the study clinic at Hebrew SeniorLife in Boston
with at least one member aged 70 years or older as recorded
in city and town lists [19]. Domestic companions aged 64
and older living with study participants (aged ≥ 70 years)
were eligible to enroll in the study. This analysis excluded 20
participants who did not have data on walking habits or on
covariates used in the analyses, for a final sample size of 745
participants. Written informed consent was obtained from
study participants.The Institutional Review Board of Hebrew
Senior Life approved this study.
2.2. Data Collection. The two-part baseline assessment
included a home interview, followed within 4 weeks by a
study clinic visit. During the baseline home interview, trained
interviewers administered questionnaires to assess self-rated
general health, cognitive function [21], physical function [22],
health behaviors [23], fall history in the 12 months prior to
baseline, medication use, comorbid conditions [24, 25], and
sociodemographic characteristics.
During the home visit, participants were given a ques-
tionnaire to complete and bring to their clinic visit. The form
was reviewed by research assistants for completion. On the
questionnaire, participants were asked about their walking
habits. The frequency of outdoor walking was assessed with
the question, “Over the past seven days, how often did
you take a walk outside your home or yard for any reason
(never, seldom (1-2 days), sometimes (3-4 days), or often
(5–7 days))?” Utilitarian walking was determined by the
query, “Do you walk to the store, post office, bank or other
businesses in your neighborhood?” Recreational walking was
queried as, “Besides walking to stores or businesses, do you
walk for exercise in your neighborhood?” The frequencies
of utilitarian and recreational walking were categorized as
“Never, less than once per month, 1–3 times per month, 1-
2 times per week, and 3 or more times per week.” For the
purpose of the current analysis, three operational outcomes
of walking habits were defined, namely, “habitual” walking
(walking outside the home for any purpose five or more days
per week), recreational walking at least once per week, and
utilitarian walking at least once per week.
During the clinical examination at baseline, participant
body height and weight were assessed to calculate body mass
index (BMI, kg/m2). Balance was measured with the Berg
Balance Test [26]. An inability to stand from a chair without
using arms was taken as an indicator of poor lower extremity
muscle strength. Lower extremity function was assessed by
the Short Physical Performance Battery (SPPB) [27, 28]. Gait
speed (m/sec) was assessed by the shortest time taken to com-
plete 2 trials of a 4-meter walk at self-selected walking speed.
2.3. Characteristics of Communities. Participants lived in
Boston and a number of neighboring towns. A participant’s
community was defined as the town, city, or subdivision of a
large city of residence.The city of Boston includes 16 commu-
nities according to neighborhood planning districts defined
by the Boston Redevelopment Authority. In order to ensure
the compatibility of community sizes and adequate sample
sizes for each geographic unit of analysis, we combined
several adjacent communities with similar sociodemographic
profiles into a single community unit. Larger cities with larger
sample sizes were divided into smaller units based on estab-
lished geographic concepts (frequently used neighborhood
names). As shown in Figure 1, 16 communities were defined
for the purpose of this analysis.
Each of the participants’ home addresses was geocoded
usingArcGISDesktop 10 (ESRI 2011, Redlands, CA) and their
census blocks were determined by linking the geographic
coordinates to US Census block maps. Participants’ census
block groups and census tracts were identified accordingly.
Community-level demographic and SES data were derived
by aggregating census track level data from 5 year rolling
averages of 2005–2009 American Community Surveys of
US Census. Participants’ community-level characteristics of
interest included measures of income, educational attain-
ment, housing characteristics, community stability, and racial
composition.
Measures of geographic access to community resources
were derived using Geographic Information System (GIS)
based road network distances to community amenities. From
the Massachusetts Geographic Information System (Mass-
GIS), we obtained GIS data layers of libraries (2005), town
halls (2013), public parks (2014), transportation infrastruc-
ture (2012), and land use and housing density data (2010). GIS
layer of food stores was obtained from InfoUSA (2012) and
GIS layer of post offices, fromUnited States PostOffice (2014).
Using ArcGIS 10.1 (ESRI, Redlands, CA), we calculated
the road network distance in miles from the participant’s
residence to the closest amenity of each type and residential
density as number of households per acre of residential land.
2.4. Statistical Analysis. Participant characteristics found
to be associated with at least one of the walking out-
comes of interest in previous studies [18] were summarized
with descriptive statistics. Their associations with the three
walking outcomes were estimated using unadjusted logistic
regressions.
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Multivariable logistic regression models adjusted for the
personal composite score were used to estimate associations
of selected community socioeconomic factors and amenity
distances with the three walking outcomes. These measures
were treated as linear continuous variables except for percent-
age of vacant housing units and percentageminority. Because
of their U-shaped associations with utilitarian walking, we
constructed three categories of each of these variables. We
modeled participants in the same community as a cluster
for the socioeconomic measures, because they shared the
same SES values, but each participant had his/her own unique
amenity-distance scores. A seemingly-unrelated-estimation
test [29, 30] was used to assess the equality of the asso-
ciations (odds ratios) of these community characteristics
and distance-to-amenities measures with recreational versus
utilitarian walking.
Community level differences in prevalence of walking
habits were assessed using logistic regression models, where
each of the three walking habit variables was the dependent
variable, and community indicators were predictors. Four
models were estimated for each walking habit: (1) community
differences without adjustment; (2) with adjustment for per-
sonal characteristics; (3) with adjustment for personal char-
acteristics and distances to amenities; and (4) with adjust-
ment for personal characteristics, amenity distances, and
community-level SES factors. In order to preserve degrees
of freedom but still adjust for these factors, we derived a
single composite adjustment score for each walking outcome
for each individual using the entire set of characteristics as
predictors in logistic models [22, 31]. A person’s composite
score was calculated as the summation of all the products
of each specific regression coefficient multiplied by his/her
value of the corresponding predictor.The area under theROC
(Receiver Operator Characteristic) curves of each model was
used as a measure of model fit. A comparison between those
participants aged 64 to 79 years and those 80 years and older
revealed very similar community-level trends, so all ageswere
combined in the analysis. All statistical analyses were carried
out using Stata MP 12 (Stata Corp LP, College Station, TX).
3. Results
One in three participants reported walking at least five days
per week outside the home; 42%walked recreationally at least
once a week; and 28% walked for utilitarian purposes at least
once a week. About 18.3% walked for both utilitarian and
recreational purposes at least once a week. Mean self-selected
walking speed for this population was 0.92m/sec for women
and 0.99m/sec for men.
The associations of selected personal characteristics with
the three walking outcomes under investigation were strong,
especially so with habitual walking (Table 1). Associations
with the specific behaviors of recreational and utilitarian
walking were less robust but were similar to each other,
especially for traits related to physical impairments such as
slowwalking speed (<0.68m/sec), poor lower-body strength,
and poor balance which may make walking difficult or more
dangerous.
Despite the fact that fairly similar determinants at the
personal level. Recreational and utilitarian walking showed
very different patterns of associationwith community-related
factors, the communities differed greatly in the average
walking distances to the nearest bus stop, subway, hospital,
shopping center, post office, park, food store, town hall, and
library, and each of these distances was negatively associated
with utilitarian walking (𝑝 < 0.01, Table 2). None was
associated with recreational walking, however.The difference
between utilitarian walking and recreational walking with
respect to these destination distances was significant in every
case. Walking at least five days per week was associated with
shorter distances to the nearest subway stop, hospital, post
office, and food store (Table 2).
As with amenity distances, community SES character-
istics were more likely to be associated with utilitarian
walking than with recreational walking. Utilitarian walk-
ing was significantly associated with a lower community
median household income, a lower proportion of owner-
occupied housing units, and intermediate percentages of
vacant housing units (5–10%) and minority population (20–
50%) (Table 2). With the exception of median income, each
of the above factors associated with utilitarian walking was
thereby also associated with the likelihood of walking five or
more days per week, but none of the factors was significantly
associated with recreational walking.
A comparison of the prevalence of habitual walking
across the 16 Boston-area communities showed great varia-
tion, ranging from 16.7% in Hyde Park to 48.1% in Boston
Downtown (Table 3).This variation appeared to resultmainly
from community differences in utilitarian rather than recre-
ational walking (Figure 1). Both before and after adjustment
for personal characteristics (Table 3, Models 1 and 2), there
were significant differences among communities in utilitarian
walking at least once per week (𝑝 < 0.001 overall) but not in
recreational walking (𝑝 > 0.85).
Further adjustment for distance from home to amenities
diminished the magnitudes of community associations with
utilitarian walking somewhat, such that the community vari-
able was no longer a significant predictor overall (𝑝 = 0.10,
Table 3, Model 3), and the final adjustment for community
SES greatly decreased the overall association (𝑝 = 0.94,
Table 3, Model 4), indicating that access to amenities and
socioeconomic factors had accounted for a great deal of
the community variation in utilitarian walking. Even after
all adjustments, however, the odds ratios for community
differences from the referent community remained higher
in magnitude for utilitarian walking (range: 1.90–6.96) than
for recreational walking (range: 0.72–1.14). Measures of com-
munity associations with walking at least five days per week
(habitual) were diminished by adjustment for distance to
amenities and community SES in a way similar to that of
utilitarian walking, showing the importance of utilitarian
walking in producing the patterns of total walking observed
but community differences remained significant overall (𝑝 =
0.01, Table 2, Model 4). The three communities with the
highest percentages of elders who walked five or more days
per week for any purpose (Brookline North, Jamaica Plain,
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Table 1: Participants’ characteristics by walking habits.
Mean (SD) or %
Overall
(𝑛 = 745)
Walking ≥5 days/week Recreational walking
≥once/week
Utilitarian walking
≥once/week
Yes
(𝑛 = 251)
No
(𝑛 = 494)
Yes
(𝑛 = 310)
No
(𝑛 = 429)
Yes
(𝑛 = 208)
No
(𝑛 = 530)
Demographic
Age (years) 78.1 (5.4) 77.2 (5.2)∗∗ 78.6 (5.5) 77.4 (5.2)∗∗ 78.6 (5.5) 76.9 (5.0)∗∗ 78.5 (5.5)
Male gender 36.0 43.3∗∗ 32.2 37.1 35.0 38.5 34.9
White race/ethnicity 77.9 80.5 76.5 81.3 77.4 78.4 77.7
Education
High school graduate or less 34.1 28.7∗ 36.8 31.3 36.4 33.7 34.5
Some college or college graduate 34.5 34.7∗ 34.4 34.2 34.3 32.7 34.9
Graduate studies 31.4 36.7∗ 28.7 34.5 29.4 33.7 30.6
Lifestyle
Body mass index (kg/m2)
<25 32.1 37.9∗∗ 29.2 35.2∗∗ 29.8 37.5∗ 30.0
25–29.9 41.7 44.2∗∗ 40.5 44.5∗∗ 40.1 43.3∗ 41.5
30+ 26.2 17.9∗∗ 30.4 20.3∗∗ 30.1 19.2∗ 28.5
Use of alcohol
Every day use 13.3 19.5∗∗ 10.1 12.9 13.5 16.8 12.1
1–6 days/week 25.4 29.1∗∗ 23.5 29.7 22.4 26.4 24.9
1–3 days/month 22.0 24.7∗∗ 20.7 20.7 23.1 20.7 22.6
Not at all 39.3 26.7∗∗ 45.8 36.8 41.0 36.1 40.4
Physical disability
Balance (Berg score)
<48 21.6 13.2∗∗ 25.9 13.9∗∗ 27.3 15.9∗∗ 23.6
48–50 25.1 23.1∗∗ 26.1 26.1∗∗ 24.0 19.2∗∗ 27.2
51+ 53.3 63.8∗∗ 48.0 60.0∗∗ 48.7 64.9∗∗ 49.3
Unable to do chair-stand test without arms 7.5 4.4∗ 9.1 2.9∗∗ 10.7 2.4∗∗ 9.4
Gait speed (m/sec)
<0.68 13.3 6.0∗∗ 17.0 8.7∗∗ 16.6 3.9∗∗ 16.8
0.68–1.33 80.1 82.5∗∗ 79.0 81.3∗∗ 79.3 87.0∗∗ 77.6
>1.33 6.6 11.6∗∗ 4.0 10.0∗∗ 4.2 9.1∗∗ 5.7
Activities of daily living
No difficulty 77.9 84.1∗ 74.7 83.9∗∗ 73.7 85.6∗∗ 75.3
Little/some difficulty 14.9 11.2∗ 16.8 10.0∗∗ 18.2 11.1∗∗ 16.0
Much difficulty/inability 7.3 4.8∗ 8.5 6.1∗∗ 8.2 3.4∗∗ 8.7
Short physical performance battery <10 40.5 30.3∗∗ 45.8 32.3∗∗ 45.9 27.4∗∗ 45.1
Reduced activity due to illness past year 28.3 25.9 29.6 29.4 27.5 23.6 30.0
Other health-related
Moderate/severe bodily pain 39.1 29.9∗∗ 43.7 34.5∗ 42.4 35.6 40.4
Number of comorbid conditions 2.9 (1.5) 2.7 (1.4)∗ 3.0 (1.5)∗ 2.8 (1.5) 2.9 (1.5) 2.6 (1.4)∗∗ 3.0 (1.5)
Fair/poor self-rated health 14.4 7.2∗∗ 18.0 11.6 15.6 10.6 15.5
Peripheral neuropathy 12.1 7.2∗∗ 14.6 9.4 14.0 7.7∗ 13.6
Foot pain 23.9 18.7∗ 26.5 22.3 25.2 23.1 24.2
Number of medications
0–4 34.9 41.4∗∗ 31.6 38.1 32.9 45.2∗∗ 31.1
5–8 45.2 43.8∗∗ 46.0 43.6 46.9 39.9∗∗ 47.4
9+ 19.9 14.7∗∗ 22.5 18.4 20.3 14.9∗∗ 21.5
Impaired cognition (MMSE 18–23) 11.7 7.2∗∗ 14.0 10.3 12.4 9.1 12.3
Falls efficacy score <90 13.6 7.6∗∗ 16.6 12.9 13.8 11.1 14.3
∗
𝑝 < 0.05 in unadjusted logistic regression of the walking behavior on the characteristic. In the case of multicategory characteristics, for example, education
level, the statistic applies to the characteristic overall, not to particular categories.
∗∗
𝑝 < 0.01.
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Table 2: Associations of three measures of walking with geographic access to amenities and community-level socioeconomic characteristics.
Characteristic
Community
mean (SD) or
percent
Community
range (min.,
max)
Odds ratio (95% confidence interval)1
SUEST test2
𝑝-valueWalk at least 5
days per week
Recreation
walk at least
once per week
Utilitarian
walk at least
once per week
Mean distances (km) from home block centroid to nearest amenities
Bus stop 0.48 (0.31) 0.20, 1.40 0.74(0.52–1.04)
1.04
(0.76–1.43)
0.25
(0.15–0.43)∗∗ <0.001
Subway 2.03 (1.42) 0.47, 5.23 0.88(0.79–0.97)∗∗
0.93
(0.85–1.02)
0.69
(0.61–0.78)∗∗ <0.001
Hospital 2.14 (1.41) 0.56, 4.80 0.84(0.76–0.94)∗∗
0.92
(0.84–1.02)
0.69
(0.60–0.78)∗∗ <0.001
Shopping center or mall 4.36 (1.71) 1.16, 7.32 0.93(0.85–1.02)
1.00
(0.92–1.08)
0.85
(0.77–0.94)∗∗ 0.002
Post office 1.89 (1.17) 0.73, 4.75 0.82(0.73–0.92)∗∗
0.92
(0.83–1.02)
0.64
(0.55–0.74)∗∗ <0.001
Public park (≥1 acre) 0.57 (0.23) 0.28, 1.10 0.77 (0.53–1.13) 0.82(0.58–1.16)
0.41
(0.26–0.64)∗∗ 0.02
Grocery/convenience store 0.78 (0.44) 0.22, 1.65 0.77(0.61–0.99)∗ 1.08 (0.87–1.34)
0.26
(0.17–0.39)∗∗ <0.001
Town hall 3.69 (1.44) 1.49, 7.09 0.93(0.86–1.02)
0.97
(0.89–1.05)
0.85
(0.77–0.94)∗∗ 0.03
Public library 1.18 (0.54) 0.62, 2.49 0.95 (0.76–1.18) 1.02 (0.83–1.26) 0.65(0.50–0.83)∗∗ 0.002
Community-level socioeconomic factors
Median household income ($10,000) 7.9 (3.3) 2.9, 12.7 0.95(0.90–1.01)
0.98
(0.94–1.03)
0.87
(0.77–0.99)∗ <0.001
% below federal poverty level 9.3 (8.1) 1.5, 28.8 1.25 (0.99–1.57) 1.07(0.88–1.30)
1.66
(1.00–2.77) 0.007
% of adults unemployed 19.0 (5.1) 11.8, 28.4 1.07 (0.71–1.61) 1.12 (0.81–1.53) 1.06(0.43–2.62) 0.38
% college graduates 54.4 (24.2) 12.3, 82.0 1.01 (0.92–1.10) 1.00(0.94–1.07) 1.01 (0.83–1.22) 0.88
% of housing units owner-occupied 56.3 (21.5) 23.7, 89.2 0.89(0.82–0.97)∗∗
0.96
(0.89–1.03)
0.73
(0.63–0.86)∗∗ <0.001
% housing units vacant, referent <5% 6.5 (2.9) 3.1, 12.5 Ref. Ref. Ref.
5–10% 1.59(1.11–2.29)∗ 1.29 (0.92–1.82)
3.14
(1.42–6.97)∗∗ <0.001
>10% 1.31 (0.83–2.07) 1.21 (0.79–1.84) 2.05(0.75–5.61)
% minority (non-White), referent <20% 34.9 (28.0) 9.6, 93.9 Ref. Ref. Ref.
20–50% 1.63(1.13–2.36)∗∗
1.36
(0.96–1.93)
3.98
(1.85–8.54)∗∗ <0.001
>50% 1.06(0.69–1.63) 1.25 (0.84–1.85) 1.74 (0.73–4.13)
∗
𝑝 < 0.05.
∗∗
𝑝 < 0.01.
1Odds ratio estimates adjusted for personal characteristics.
2Seemingly-unrelated estimation testing the hypothesis that the odds ratio in the recreationalwalking regression equals that in the utilitarianwalking regression.
and Boston Downtown) also had the highest percentages of
persons who walked at least once per week for utilitarian
purposes, and they were the only communities with more
utilitarian than recreational walkers.
Areas under the ROC curve, indicating the goodness-of-
fit of models in Table 3, show that community alone (Model
1) was a stronger predictor of a person’s utilitarian walking
habit (area = 0.70) than of recreational walking habit (area
= 0.56, 𝑝 < 0.001). Adjustments for personal characteristics
and distances improved each model significantly, but the fit
of the recreational walking model never became as good as
that for utilitarian walking (𝑝 < 0.001 for each model).
6 Journal of Aging Research
Ta
bl
e
3:
Pe
rs
on
al
w
al
ki
ng
ha
bi
ts
of
pa
rt
ic
ip
an
ts
by
co
m
m
un
ity
.
𝑁
Pr
ev
.(
%
)
M
od
el
1
un
ad
ju
ste
d
M
od
el
2
ad
ju
ste
d
fo
rp
er
so
na
l
ch
ar
ac
te
ris
tic
s2
M
od
el
3
ad
ju
ste
d
fo
rp
er
so
na
la
nd
di
st
an
ce
to
am
en
iti
es
3
M
od
el
4
ad
ju
ste
d
fo
rp
er
so
na
l,
di
st
an
ce
,a
nd
co
m
m
un
ity
SE
S4
O
R1
95
%
CI
O
R
95
%
CI
O
R
95
%
CI
O
R
95
%
CI
(A
)W
al
ki
ng
≥
5
da
ys
/w
ee
k
Bo
sto
n:
H
yd
eP
ar
k
36
16
.7
Re
f.
Re
f.
Re
f.
Re
f.
Bo
sto
n:
M
at
ta
pa
n
24
25
.0
1.6
7
0.
47
–5
.9
6
2.
02
0.
54
–7
.6
2
2.
82
0.
74
–1
0.
79
2.
36
0.
62
–8
.9
3
Bo
sto
n:
W
es
tR
ox
bu
ry
71
25
.4
1.7
0
0.
61
–4
.74
1.9
6
0.
67
–5
.6
8
2.
57
0.
87
–7
.5
7
2.
40
0.
81
–7
.17
N
ew
to
n-
C
en
tr
al
27
25
.9
1.7
5
0.
51
–5
.9
8
1.9
2
0.
52
–7
.0
6
2.
45
0.
66
–9
.0
6
1.8
8
0.
50
–6
.9
9
Bo
sto
n:
N
or
th
/S
ou
th
D
or
ch
es
te
r
60
26
.7
1.8
2
0.
64
–5
.18
2.
39
0.
80
–7
.12
2.
25
0.
74
–6
.8
0
2.
08
0.
69
–6
.2
8
Br
oo
kl
in
e-
So
ut
h
51
31
.4
2.
29
0.
79
–6
.5
8
1.7
0
0.
57
–5
.10
1.4
1
0.
46
–4
.2
6
1.0
3
0.
33
–3
.2
6
N
ew
to
n-
W
es
t
73
31
.5
2.
30
0.
84
–6
.2
9
1.8
7
0.
66
–5
.2
9
3.
29
1.1
5–
9.4
5∗
2.
48
0.
85
–7
.2
3
D
ed
ha
m
,N
ee
dh
am
40
32
.5
2.
41
0.
80
–7
.2
2
1.9
5
0.
62
–6
.0
8
2.
90
0.
92
–9
.16
1.6
3
0.
52
–5
.16
M
ilt
on
47
34
.0
2.
58
0.
89
–7
.4
8
2.
68
0.
89
–8
.11
3.
50
1.1
4–
10
.76
∗
2.
72
0.
89
–8
.31
Bo
sto
n:
Ro
sli
nd
al
e
37
35
.1
2.
71
0.
90
–8
.19
3.
33
1.0
4–
10
.6
6∗
3.
55
1.0
9–
11
.5
6∗
3.
41
1.0
5–
11
.10
∗
Bo
sto
n:
Ro
xb
ur
y
59
35
.6
2.
76
0.
99
–7
.7
1
3.
31
1.1
3–
9.6
9∗
2.
82
0.
96
–8
.31
2.
23
0.
74
–6
.7
2
Bo
sto
n:
A
lls
to
n/
Br
ig
ht
on
38
36
.8
2.
92
0.
97
–8
.7
3
2.
75
0.
88
–8
.5
6
1.7
4
0.
55
–5
.4
9
1.4
4
0.
43
–4
.7
8
N
ew
to
n-
Ea
st
47
38
.3
3.
10
1.0
8–
8.
92
∗
2.
27
0.
76
–6
.8
2
2.
82
0.
93
–8
.5
4
1.8
2
0.
60
–5
.5
7
Br
oo
kl
in
e-
N
or
th
51
47
.1
4.
44
1.5
8–
12
.5
1∗
∗
3.
89
1.3
2–
11
.5
0∗
2.
29
0.
76
–6
.8
5
1.6
4
0.
49
–5
.4
4
Bo
sto
n:
Ja
m
ai
ca
Pl
ai
n
57
47
.4
4.
50
1.6
2–
12
.4
7∗
∗
4.
95
1.7
0–
14
.4
3∗
∗
3.
37
1.1
5–
9.8
9∗
2.
66
0.
86
–8
.2
5
Bo
sto
n:
D
ow
nt
ow
n
27
48
.1
4.
64
1.4
6–
14
.76
∗
∗
6.
86
2.
01
–2
3.
38
∗
∗
3.
24
0.
95
–1
1.0
9
2.
22
0.
55
–8
.9
9
74
5
O
ve
ra
ll
𝑝
va
lu
ef
or
co
m
m
un
ity
di
ffe
re
nc
es
𝑝
=
0
.1
0
𝑝
=
0
.0
7
𝑝
=
0
.5
6
𝑝
=
1
.0
A
re
au
nd
er
RO
C
cu
rv
e
0.
60
0.
73
0.
74
0.
75
𝑝
va
lu
ef
or
ch
an
ge
in
ar
ea
un
de
rR
O
C
co
m
pa
re
d
to
pr
ev
io
us
m
od
el
N
A
𝑝
<
0
.0
0
1
𝑝
=
0
.0
0
4
𝑝
=
0
.6
4
(B
)W
al
ki
ng
fo
rr
ec
re
at
io
n
≥
1t
im
e/
w
ee
k
Bo
sto
n:
H
yd
eP
ar
k
36
41
.7
1.4
6
0.
64
–3
.35
1.5
2
0.
65
–3
.5
8
1.1
0
0.
46
–2
.6
3
0.
95
0.
39
–2
.2
7
Bo
sto
n:
M
at
ta
pa
n
24
41
.7
1.4
6
0.
56
–3
.7
8
1.7
0
0.
62
–4
.6
6
1.3
6
0.
49
–3
.76
1.1
4
0.
41
–3
.16
Bo
sto
n:
W
es
tR
ox
bu
ry
70
32
.9
Re
f.
Re
f.
Re
f.
Re
f.
N
ew
to
n-
C
en
tr
al
26
38
.5
1.2
8
0.
50
–3
.2
5
1.1
4
0.
43
–3
.0
0
1.0
4
0.
39
–2
.74
0.
79
0.
30
–2
.11
Bo
sto
n:
N
or
th
/S
ou
th
D
or
ch
es
te
r
58
41
.4
1.4
4
0.
70
–2
.9
7
1.6
7
0.
79
–3
.5
4
1.1
6
0.
55
–2
.4
8
0.
97
0.
46
–2
.0
8
Br
oo
kl
in
e-
So
ut
h
50
46
.0
1.7
4
0.
82
–3
.6
7
1.4
4
0.
66
–3
.12
0.
88
0.
40
–1
.9
5
0.
86
0.
39
–1
.9
2
N
ew
to
n-
W
es
t
73
38
.4
1.2
7
0.
64
–2
.53
1.2
0
0.
59
–2
.4
5
1.1
4
0.
55
–2
.33
1.0
6
0.
52
–2
.18
D
ed
ha
m
,N
ee
dh
am
40
40
.0
1.3
6
0.
61
–3
.0
5
1.4
1
0.
60
–3
.2
7
1.2
3
0.
53
–2
.8
7
1.0
2
0.
44
–2
.4
0
M
ilt
on
47
34
.0
1.0
5
0.
48
–2
.31
1.0
1
0.
45
–2
.2
6
0.
78
0.
34
–1
.7
7
0.
72
0.
32
–1
.6
5
Bo
sto
n:
Ro
sli
nd
al
e
37
43
.2
1.5
6
0.
69
–3
.53
1.6
8
0.
72
–3
.9
2
1.2
5
0.
53
–2
.9
4
1.0
4
0.
44
–2
.4
6
Bo
sto
n:
Ro
xb
ur
y
59
39
.0
1.3
1
0.
63
–2
.6
9
1.3
0
0.
62
–2
.7
5
0.
97
0.
46
–2
.0
7
0.
86
0.
40
–1
.8
4
Bo
sto
n:
A
lls
to
n/
Br
ig
ht
on
38
47
.4
1.8
4
0.
82
–4
.13
1.5
9
0.
68
–3
.6
9
0.
96
0.
41
–2
.2
8
0.
99
0.
42
–2
.33
N
ew
to
n-
Ea
st
47
53
.2
2.
32
1.0
9–
4.
96
∗
1.7
2
0.
79
–3
.7
7
1.3
3
0.
59
–2
.9
6
1.0
0
0.
44
–2
.2
7
Br
oo
kl
in
e-
N
or
th
51
49
.0
1.9
6
0.
94
–4
.13
1.8
7
0.
86
–4
.0
5
1.0
9
0.
49
–2
.4
2
0.
96
0.
43
–2
.14
Journal of Aging Research 7
Ta
bl
e
3:
C
on
tin
ue
d.
𝑁
Pr
ev
.(
%
)
M
od
el
1
un
ad
ju
ste
d
M
od
el
2
ad
ju
ste
d
fo
rp
er
so
na
l
ch
ar
ac
te
ris
tic
s2
M
od
el
3
ad
ju
ste
d
fo
rp
er
so
na
la
nd
di
st
an
ce
to
am
en
iti
es
3
M
od
el
4
ad
ju
ste
d
fo
rp
er
so
na
l,
di
st
an
ce
,a
nd
co
m
m
un
ity
SE
S4
O
R1
95
%
CI
O
R
95
%
CI
O
R
95
%
CI
O
R
95
%
CI
Bo
sto
n:
Ja
m
ai
ca
Pl
ai
n
56
44
.6
1.6
5
0.
80
–3
.4
0
1.6
3
0.
77
–3
.4
6
0.
99
0.
46
–2
.14
0.
93
0.
43
–2
.0
1
Bo
sto
n:
D
ow
nt
ow
n
27
48
.1
1.9
0
0.
77
–4
.6
9
1.8
3
0.
71
–4
.7
2
1.0
1
0.
39
–2
.6
6
0.
92
0.
35
–2
.4
3
73
9
O
ve
ra
ll
𝑝
va
lu
ef
or
co
m
m
un
ity
di
ffe
re
nc
es
𝑝
=
0
.8
6
𝑝
=
0
.9
7
𝑝
=
1
.0
𝑝
=
1
.0
A
re
au
nd
er
RO
C
cu
rv
e
0.
56
0.
66
0.
68
0.
68
𝑝
va
lu
ef
or
ch
an
ge
in
ar
ea
un
de
rR
O
C
co
m
pa
re
d
to
pr
ev
io
us
m
od
el
N
A
𝑝
<
0
.0
0
1
𝑝
=
0
.0
0
7
𝑝
=
0
.9
2
∗
𝑝
<
0.
05
.
∗
∗
𝑝
<
0
.0
1
.
1
O
dd
sr
at
io
es
tim
at
es
fo
rt
he
sp
ec
ifi
ed
w
al
ki
ng
ha
bi
tr
ela
tiv
et
o
am
em
be
ro
ft
he
re
fe
re
nt
co
m
m
un
ity
,o
bt
ai
ne
d
by
lo
gi
sti
cr
eg
re
ss
io
n.
2 L
og
ist
ic
re
gr
es
sio
n
m
od
el
ad
ju
ste
d
fo
ra
co
m
po
sit
es
co
re
pr
ed
ic
te
d
fro
m
th
ef
ol
lo
w
in
gp
er
so
na
lc
ha
ra
ct
er
ist
ic
s:
ag
e,
se
x,
se
lf-
ra
te
d
he
al
th
,b
od
ily
pa
in
,a
lc
oh
ol
co
ns
um
pt
io
n,
ed
uc
at
io
n
le
ve
l,
bo
dy
m
as
si
nd
ex
,s
ho
rt
ph
ys
ic
al
pe
rfo
rm
an
ce
ba
tte
ry
,f
al
ls
effi
ca
cy
,A
D
L
(a
ct
iv
iti
es
of
da
ily
lif
ea
bi
lit
y)
,r
ac
e,
fo
ot
pa
in
,b
al
an
ce
,n
um
be
ro
fc
om
or
bi
di
tie
s,
ga
it
sp
ee
d,
pe
rip
he
ra
ln
eu
ro
pa
th
y,
fli
gh
ts
of
sta
irs
in
th
eh
om
e,
M
in
i-M
en
ta
lS
ta
te
Ex
am
in
at
io
n
Sc
or
e,
nu
m
be
ro
fm
ed
ic
at
io
ns
,i
lln
es
sc
au
sin
g
re
du
ce
d
ac
tiv
ity
in
pa
st
ye
ar
,a
nd
str
en
gt
h
to
ris
ef
ro
m
ac
ha
ir.
3 L
og
ist
ic
re
gr
es
sio
n
m
od
el
ad
ju
ste
d
fo
ra
co
m
po
sit
es
co
re
pr
ed
ic
te
d
fro
m
th
ep
er
so
na
lc
ha
ra
ct
er
ist
ic
sa
sl
ist
ed
in
m
od
el
2a
nd
fo
rd
ist
an
ce
sf
ro
m
th
ep
ar
tic
ip
an
t’s
bl
oc
k
ce
nt
ro
id
to
th
ef
ol
lo
w
in
ga
m
en
iti
es
:t
he
ne
ar
es
t
bu
ss
to
p,
su
bw
ay
sta
tio
n,
ho
sp
ita
l,
sh
op
pi
ng
ce
nt
er
,p
os
to
ffi
ce
,p
ub
lic
pa
rk
,f
oo
d
sto
re
,t
ow
n
ha
ll,
an
d
lib
ra
ry
.
4 L
og
ist
ic
re
gr
es
sio
n
m
od
el
ad
ju
ste
d
fo
ra
co
m
po
sit
e
sc
or
e
pr
ed
ic
te
d
fro
m
th
e
pe
rs
on
al
an
d
di
st
an
ce
s-
to
-a
m
en
iti
es
ch
ar
ac
te
ris
tic
sa
sl
ist
ed
in
m
od
el
3
an
d
fo
rt
he
fo
llo
w
in
g
so
ci
oe
co
no
m
ic
ch
ar
ac
te
ris
tic
so
ft
he
pa
rt
ic
ip
an
t’s
co
m
m
un
ity
:m
ed
ia
n
ho
us
eh
ol
d
in
co
m
e,
pe
rc
en
tb
elo
w
fe
de
ra
lp
ov
er
ty
le
ve
l,
pe
rc
en
to
fa
du
lts
un
em
pl
oy
ed
,p
er
ce
nt
of
co
lle
ge
gr
ad
ua
te
s,
pe
rc
en
to
fh
ou
sin
g
un
its
ow
ne
r-
oc
cu
pi
ed
,p
er
ce
nt
of
ho
us
in
g
un
its
va
ca
nt
,a
nd
pe
rc
en
to
fm
in
or
ity
(n
on
-W
hi
te
).
8 Journal of Aging Research
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Prevalence (%)
6.1–22
22.1–38
38.1–54
54.1–70
Recreational walking Utilitarian walking
(1) Boston: Hyde Park
(2) Boston: Mattapan
(3) Boston: West Roxbury
(4) Newton-Central
(5) Boston: North/South Dorchester
(6) Brookline-South
(7) Newton-West
(8) Dedham, Needham
(9) Milton
(10) Boston: Roslindale
(11) Boston: Roxbury
(12) Boston: Allston/Brighton
(13) Newton-East
(14) Brookline-North
(15) Boston: Jamaica Plain
(16) Boston: Downtown
1
23
4
5
67
8
9
10
11
12
13
14
15
16
N(mi)
0 0.5 1 2 3 4 5
Figure 1: Community variations in prevalence of recreational and utilitarian walking.
4. Discussion
This study found variability among communities in the
percentage of elders walking five or more times per week.
Much of this variability could be attributed to differences in
utilitarian rather than recreational walking habits. Prevalence
of recreational walking at least once per week was low
(40%) among elders in the area, regardless of socioeconomic
and built environmental conditions. Prevalence of utilitarian
walking was also generally low (28% overall) but varied
significantly among communities, accounting for much of
the difference in the percentage of elders walking regularly.
The data imply, on one hand, the importance of utilitarian
walking, and on the other hand, the limited contribution of
recreational walking, to total physical activity.
While many personal characteristics, especially those
concerning physical abilities and disabilities, were associated
with recreational (and utilitarian) walking, we did not find
any socioeconomic or environmental factors that were sig-
nificant predictors of recreational walking. In contrast, util-
itarian walking was strongly associated with many commu-
nity characteristics including shorter walking distances from
home to several amenities and neighborhood socioeconomic
factors such as lower income and lower housing occupancy.
This agrees with the findings for general adult populations
[15, 32] and for older adults [16]. VanHolle and associates [16]
made objective measures of the walkability of neighborhoods
and found that neighborhood characteristics were associated
with “walking for transport” or “walking for errands” but
not with walking for recreation. It is worth noting that we
found the same patterns of association and nonassociation
of community characteristics with walking of the three types
among those participants aged 80 and older as well as among
those aged 64 to 79 years.
This analysis has several strengths. First, this study
examined walking habits in a large cohort of community-
dwelling elders aged 70 and above, with 37% aged 80 and
older, a segment of the population that has been little studied
with regard to walking. This older age of our cohort may
account for the somewhat slower mean gait speed than
that reported in the literature for healthy septuagenarians
[33]. The MOBILIZE Boston participants were strategically
recruited to represent a broad range of socioeconomic and
residential conditions; the cohort resembled the underlying
population well [19]. We obtained detailed measurement of
a wide range of personal and socioeconomic characteristics
and distances to amenities that might attract walkers in
a well-characterized urban area. The distinction between
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walking for recreational versus utilitarian purposes afforded
the opportunity to identify two different sets of determinants
specific to the two types of walking, filling a knowledge gap
in the elder population.
This study also has several limitations. It is limited to one
urban area in the northeastern region of the country where
the older adult population tended to be English-speaking, of
white race and have higher income. Although theMOBILIZE
Boston cohort matched the general older population accord-
ing to sex, race, and ethnicity, the participants had somewhat
higher education than the general community. Self-report of
walking habits was subject to recall inaccuracies. Still, relative
frequencies across communities should be fairly accurate,
especially after adjustment for a wide range of demographic
characteristics. Duration of walking activity was not collected
except in very broad categories which did not allow for
community-level or person-level comparisons. We also did
not know whether or how often a load might have been
carried by walkers. One might infer that this would be
more common among utilitarian walkers (while shopping,
etc.), possibly adding a physiological benefit of extra energy
expenditure [13] but increasing risk of injury in a fall [34].
The unmeasured potential neighborhood self-selection
and the cross-sectional design do not allow examination of
longitudinal changes in walking habits whichmight elucidate
causality. In addition, information on selection of walking
routes was not collected. To address these issues, our current
studies have been collecting detailed information on time and
location of walking and selection of walking paths among
older adults, using accelerometer and Global Positioning
System devices.
Clearly, an older person’s decision to walk regularly
depends on a whole host of factors in addition to the built
environment: necessary errands if they do not drive, access
to public transportation, physical ability, time availability,
feelings of fear, culture, and social influences being but a few
[35]. However, the benefits of physical activity, in preventing
obesity, arthritis, and their associated health problems and
especially in warding off disability as people age [1–5], suggest
that efforts to encourage walking to the extent possible by
modifications of the environment may be worthwhile. Our
findings point toward further investigation of communities
like Brookline North, Jamaica Plain, and Downtown Boston
to see which features distinguish them from other Boston
communities in promoting physical activity by elders.
5. Conclusions
The primary finding of this study was that while the preva-
lence of recreational walking was relatively uniform across
all communities, the prevalence of utilitarian walking varied
widely and was more strongly associated with multiple
factors at both the community and individual levels. In
most communities examined in this study, the prevalence
of regular walking behavior was low, which suggests a
tremendous opportunity for health promotion.The challenge
for public health is not only to findways to promote utilitarian
walking by elders using the knowledge gained to date but
also to increase our understanding of factors that encourage
recreational walking, so that both types of walking become
more appealing, accessible, and safe.
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